The effect of the chemotherapeutic drug VP-16 on poly(ADP-ribosylation) in apoptotic HeLa cells.
We have studied the effect of the chemotherapeutic drug VP-16 (etoposide) on the metabolism of HeLa cells by analysing different cellular parameters; in particular we have focused on changes in cellular morphology that are considered as markers of apoptosis. By immunofluorescence experiments we have shown that VP-16 causes the complete disruption of nucleoli and induces chromatin margination and fragmentation. Agarose gel electrophoresis of DNA from cells treated with 10-100 microM VP-16 showed the appearance of a characteristic ladder due to the internucleosomal DNA cleavage. The effect of etoposide on DNA integrity was not prevented by preincubation of cells with the protein synthesis inhibitor cycloheximide. These results provide experimental evidence indicating that the typical features of apoptosis are visible in HeLa cells exposed to VP-16. In this experimental system we have investigated whether the ADP-ribosylation process could be regulated by the presence of DNA fragments. By means of the activity gel technique, which allows the direct evaluation of automodified poly(ADP-ribose)polymerase, we have observed that in extracts from cells where etoposide-induced DNA fragmentation occurred, the autoribosylated form of the enzyme is greatly increased. Ribosylated poly(ADP-ribose)polymerase has been isolated by affinity chromatography on boronate column from cells permeabilized and labelled with [32P]NAD. Drug exposure caused a strong augmentation of modified enzyme. These observations suggest that activation of ADP-ribosylation process occurs in cells that show the typical features of apoptosis.